Abstract ─ A plane electromagnetic wave scattered by two dielectric coated conducting strips is addressed here. Two methods of solutions are introduced. The first is based on solving the Helmholtez wave equation in terms of elliptical coordinates. As a result a Fourier series of radial and angular Mathieu functions of unknown coefficients in each region is obtained. The unknown coefficients can be obtained by enforcing the boundary conditions. The application of the boundary condition requires the use of the addition theorem of Mathieu function. The second method is based on an asymptotic approximate technique introduced by Karp and Russek for solving scattering by wide slit. Numerical examples are calculated using both methods and they are compared with each other. Excellent agreement between both cases is found.
I. INTRODUCTION
Scattering from conducting strip and strip grating were the subject of many investigations [1] [2] [3] . Also the scattering of an electromagnetic wave from a single strip coated with a dielectric was addressed [4] . The multiple scattering of a plane electromagnetic wave by two strips of parallel edges was also presented in [5] . Recently, the scattering by two dielectric elliptic cylinders [6] and by metamaterial coated elliptic cylinders [7] has been addressed. The scattering of electromagnetic waves by coated strips has not been addressed yet. Therefore this paper presents two methods for solving the scattering of an electromagnetic plane wave by two dielectric coated conducting strips. This geometry can be used to simulate a dielectric coated conducting plane when the strips are close to each other. It could also have an application of diffraction by slit of dielectric coated conducting slits. Figure 1 shows two dielectric coated conducting strips of infinite length with their axes parallel to the z axis and widths 2d 1 and 2d 2 , respectively. The dielectric coating have permittivities 1 ε and 2 ε , and focal length is equal to the conducting strip width. The outer surface of the dielectric coating of the first strip has semi-major axis a 1 and semi-minor axis b 1 , while a 2 and b 2 are, respectively denoting semi-major and semi-minor axes of the outer surface of the second strip coating. The center of the first coated strip is located at . The coated strips are inclined with respect to the x-axis by angle 1 β and 2 β , respectively. In addition to the global coordinate system, two coordinate systems ) , , ( 
II. FORMULATION OF THE PROBLEM
The scattered electric field from the coated strips can be expressed in terms of the local coordinates at the center of each coated strip. Region (I) is inside the dielectric coating and region (II) is outside the dielectric coating. Scattered field from the first strip in region (I) is given by, 1 ( ) 
The scattered field in region (II) from the first and the second strips are given by, In order to apply the above boundary conditions, one has to transfer the electric and magnetic field expressions from one coordinate system to the other. This can be done using the addition theorem of the Mathieu functions, namely -From coated strip (2) to coated strip (1), 
-From coated strip (1) to coated strip (2), 
Applying the boundary condition (11) one obtains, Multiplying both sides of equation (25) by ( 2 2 h Se l and integrating over 1 
Employing equation (28) and applying boundary condition (14) lead to, ). , Similarly applying boundary condition (15), and employing the orthogonally of the Mathieu functions, results in, which is given by,
If ζ h is very large it can be represented in terms of circular cylindrical coordinates, where
In this case the total scattered field is given by, The echo width is,
III. APPROXIMATE SOLUTION
The approximate solution is based on a technique that was established by Karp and Russek [8] . Such a technique considers the scattered field from each coated strip as a sum of scattered field from that coated strip due to a plane wave incident plus the scattered field due to a line source of unknown intensity located at the center of the other coated strip. The factious line source accounts in an approximate sense for the multiple scattering between the two coated strips. In order to apply this technique one needs to obtain the far scattered field from one coated strip due to both a plane wave incident and a line source. In such a case, consider a plane wave given by equation (1) Matching the boundary condition gives, ). , 
The scattered field in the region outside the coated cylinder can be written as,
While the electric field inside the coating is given by, ). ,
Matching the boundary condition gives, ) ( Now consider the problem of the two strips shown in Fig. 1 . Assuming a fictitious line source 1 C at the center of the first strip and another line source 2 C at the center 
The partial scattered field from the first strip due to the scattered field from the second strip can be determined by considering the scattered field from the second strip as the intensity of a line source at 
On the other hand this partial scattered field is given by, C and 2 C are known, one can determine the z-component of the total scattered field from the two strips, i. e., The plane wave scattering properties of a twodimensional body of infinite length are conveniently described in terms of the echo width equation (50).
IV. RESULTS AND DISCUSSION
In the following results the first method is implemented in all calculations, however every presented result is checked using the approximate method and a good agreement is found. Also in all figures the case of no dielectric coating 1 = ε r is introduced in order to illustrate the effect of the dielectric coating on the scattering echo width. The first case is of a plane wave normally incident on two dielectric coating conducting strips with 
As shown in Fig. 5 that same behavior can be concluded for this case. The fifth case is similar to the forth except that Again the same behavior is noticed as previous cases. In the seventh example a relatively large strips are considered and the separation between them is also decreased relative to previous cases. Again the echo width pattern showed a very slight increase for very thin coating and then it gets lower as the coating thickness increases. In the last example new parameters were introduced in order to show the effect of the dielectric permittivity on the scattering echo width. As one can see in Fig. 9 , echo width pattern is decreasing with increasing the dielectric permittivity. 
V. CONCLUSIONS
Scattering of an electromagnetic wave by two dielectric coated conducing strips is achieved to study the effect of the coating on the echo width. It is found that very thin dielectric coating increases the scattering echo width in forward and back directions, and as the thickness increases the forward and backscattered echo width decreases. It is also found that for a constant thickness the scattering echo width pattern decreases with the increasing of dielectric permittivity of the coating.
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